Antinociception in the rat induced by a cold environment.
Rats placed in a cold environment (4 degrees C) for 2 h had a sustained increase in tail flick latency (TFL) as well as an increase in tail pinch latency (TPch) that was often biphasic with an early peak response at 15 min and a later, often higher, peak at 2 h. Plasma beta-endorphin levels after a modest increase at 5 min (24%) declined throughout the remaining time in the cold. The long-acting opioid antagonist naltrexone had no effect on TFL increases but led to greater increases in TPch (P less than 0.04). In morphine-tolerant rats TFL response was the same as in controls but TPch increases were greater (P less than 0.04). Rats exposed to 2 h of cold for 17 or 18 consecutive days generally developed tolerance to the analgesia of cold, i.e. TFL and TPch increases were diminished; however, the response to morphine on day 18 was the same as in rats never exposed to cold. Adrenalectomy and hypophysectomy led to significantly smaller increases in TFL (P less than 0.02 and P less than 0.001, respectively). The TPch response in contrast, was greater in adrenalectomized (P less than 0.001) and the same in hypophysectomized rats compared to sham controls. An opioid kappa receptor antagonist (Mr 1452) given prior to cold reduced both TFL and TPch response during the first hour. Thus the analgesia induced by cold appeared to shift from an early possibly kappa opioid to a later non-opioid form. The TFL effects seemed to be under hormonal influence while the TPch were not.